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« The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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earned patent term adjustment. See 37 CFR 1.704(b). 
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2a)M This action is FINAL. 2b)D This action is non-final. 

3) Q Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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4) ^ Claim(s) 11-48 is/are pending in the application. 
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5) \Z\ Claim(s) is/are allowed. 

6) |3 Claim(s) 11-48 is/are rejected. 
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DETAILED ACTION 



This Office Action is in response to the latest amendment filed on 5/10/04. 



Claim Objections 



1 . Claim 1 3 is objected to because of the following informalities: "an I sequence and 
a Q sequence" in line 7 should be changed to — the I sequence and the Q sequence — 
since such limitation has been recited before. 
Appropriate correction is required. 



2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

3. Claims 1 1 , 14-22, 25-27, 33-35, 37 and 38 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Walton et al. (U.S. Patent No. 6,493,331, "Walton" 



Claim Rejections - 35 USC § 103 



hereinafter) in view of Van Nee (U.S. Patent No. 6,175,550). 
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Regarding claims 1 1 , 33, 34, and 35, Walton teaches a modulation and 
demodulation system, comprises a transmitter (1416A-1416T in Fig. 15) and a receiver 
(1422A-1422R in Fig. 14); 

Wherein the transmitter comprising: 

a serial-to-parallel converter (1510 in Fig. 15) that converts a received first 
bit-stream into a plurality of first sub bit-streams; 

a plurality of Turbo Code encoders (1512A-1512K in Fig. 15, col. 52, lines 32-46) 
that correspond in number to the plurality of first sub bit-streams, wherein each Turbo 
Code encoder is coupled to a corresponding output of the serial-to-parallel converter; 

a plurality of mappers (1532A-1532K, 1430 in Fig. 15; col. 53, lines 26-29; col. 
54, lines 56-59; col. 46, line 46) that correspond in number to the plurality of Turbo 
Code encoders, wherein each mapper is coupled to an output of a corresponding Turbo 
Code encoder; 

a channel selector (1534 in Fig. 15; col. 54, lines 34-36) that is coupled to each 
of the mappers for receiving an output from each of the corresponding mappers; 

an inverse Fast Fourier Transform (IFFT) processor (1520A-1520T in Fig. 15) 
that is coupled to the channel selector for receiving the plurality of first sub-bit streams 
processed by the plurality of Turbo Code encoders, wherein the channel selector 
assigns the plurality of first sub-bit streams to a plurality of first sub-channels associated 
with the complex inverse Fast Fourier Transform processor, wherein the inverse Fast 
Fourier Transform processor outputs a plurality of first complex samples. 
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Note that it is well known that a receiver performs reverse procedures of a 
transmitter. Walton therefore implicitly teaches the claimed "a complex Fast Fourier 
Transform processor", "a channel deselector", "a plurality of demappers", "a plurality of 
Turbo Code decoders" and "a parallel-to-serial converter" that converts a received 
plurality of second sub bitstreams into a second bit-stream. 

Walton does not specifically teach that the IFFT and the FFT processors are 
complex processors. 

However, it is understood in the art that a complex IFFT processor is explicitly 
required when the data to be transmitted are complex (i.e., having I and Q 
components), and similarly, a complex FFT processor to convert the received signal to 
complex symbols. For example, Van Nee teaches an OFDM system that comprises a 
complex IFFT processor, which converts M-PSK or M-QAM symbols to time-domain 
signals (col. 4, lines 40-45). Since the data of Walton are either M-PSK symbols or M- 
QAM symbols, it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to recognize that the IFFT (or FFT) processor is a complex 
processor so as to convert complex symbols to (or from) time-domain signals. 

Regarding claims 14 and 16-18, Walton further teaches that his system may be 
advantageously employed in numerous applications. For example, the invention can be 
used in a communications system that provides broadband packet data services, which 
can be used to support the Internet, E-commerce, distribution of content, broadcast of 
media, and many other applications. The invention can be used to provide voice, video, 
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data, text, and so on, over a wireless communications system to users in home, work, 
and mobile environments. (See col. 36, lines 48-56) 

Regarding claim 15, as shown in Fig. 15 of Walton, the turbo encoder 1512 
process the data at baseband (before the data are up-converted to RF, see 1524). 

Regarding claims 19, 20, 26 and 27, Walton teaches that IFFT/FFT processor 
are adapted to implement an orthogonal frequency division technique (col. 53, lines 63- 
65), that is, the carrier frequencies are orthogonal to each other. 

Regarding claims 21, 22, 37 and 38, the selection of the code rate and the 
constraint length of a turbo code encoder is merely a matter of design choice, dictated 
by the user's requirement such as error performance and cost. Specifying the values of 
the code rate and the constraint length of a turbo code encoder/decoder would not 
present any novelty. It would have been obvious to a person of ordinary skill in the art 
at the time the invention was made to select any values for the code rate and constraint 
length, such as the claimed values, in the turbo code encoder/decoder of Walton to 
meet the user's requirement. 

Regarding claim 25, Walton teaches using a demultiplexer (1510 in Fig. 15, col. 
52, lines 27-34) to divide high-speed bit-stream into multiple slow-speed sub bit- 
streams, 

4. Claims 12, 13, 31, 32, 36, 39 and 40 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Walton et al. (U.S. Patent No. 6,493,331, "Walton" hereinafter) 
in view of Van Nee (U.S. Patent No. 6,175,550) as applied to claim 1 1 above, and 
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further in view of Pierzga et al. (US 2001/0055320, "Pierzga" hereinafter), and Seki et 
al. (U.S. Patent No. 5,771 ,224, provided by the applicant in the IDS filed 1 1/28/02, 
"Seki" hereinafter). 

Regarding claims 12, 13, 36, Walton in view of Van Nee teaches the claimed 
invention, including a guard interval adder coupled to the IFFT processor at the 
transmitter and a guard interval remover at the receiver (1522A-1522T in Fig. 15 of 
Walton), but does not teaches (a) the up-converter comprises a wave shaper, (b) the 
up-converter comprises an IQ modulator, (c) the down-converter comprises an IQ 
demodulator, (d) an AFC clock recovery circuitry. 

With respect to item (a), Pierzga teaches a pulse shaping filter is used in an 
OFDM system such that more efficient use can be made of the available RF spectrum 
(see paragraph 0156). Therefore, it would have been obvious to a person of ordinary 
skill in the art at the time the invention was made to incorporate wave shaper into the 
up-converter of Walton, such that more efficient use can be made of the available RF 
spectrum. 

With respect to item (b) and (c), it is well known an IQ modulator and IQ 
demodulator are explicitly required in a communication system that communicate data 
with I and Q components using radio frequency, because the data need to be converted 
to/from the radio frequency. Seki teaches an IQ modulator at an OFDM transmitter (16 
in Fig. 3) and an IQ demodulator at an OFDM receiver (23 in Fig. 4). Therefore, it would 
have been obvious to a person of ordinary skill in the art at the time the invention was 
made to recognize that there must be an IQ modulator in the up-converter of Walton 
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and an IQ demodulator in the down-converter of Walton because the IQ modulator and 
demodulator are explicitly required. 

With respect to (d), Seki teaches an AFC circuitry (25 in Fig. 4) in an OFDM 
receiver. It is well known that, in order to successfully demodulate the received signal in 
a communication system, the receiver must be synchronized with the transmitter. 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to incorporate an AFC circuitry in the receiving end of Walton, 
so as to successfully demodulate the received signal. 

Regarding claims 31 , 32, 39 and 40, an IQ modulator (or demodulator) inherently 
modulates (or demodulates) the data using a sine wave for one of the I and Q 
components and using a cosine wave for the other of the I and Q components. 

5. Claims 23, 24, 42, 44 and 45 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Walton et al. (U.S. Patent No. 6,493,331 , "Walton" hereinafter) in 
view of Van Nee (U.S. Patent No. 6,175,550) as applied to claim 1 1 above, and further 
in view of Berens et al. (U.S. Patent No. 6,272,183, "Berens" hereinafter). 

Regarding claims 23 and 24, Walton in view of Van Nee teaches the claimed 
invention, including using 8-PSK modulation (see col. 53, line 28, col. 46, line 46 of 
Walton, or see col. 4, line 42 of Van Nee), but does not teaches the turbo codes 
baseband processor uses a SISO MAP decoder to decode the received data. 

Berens teaches decoding the turbo codes based on the use of SISO MAP 
decoder (col. 1 , lines 27-32). Therefore, it would have been obvious to a person of 
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ordinary skill in the art at the time the invention was made to use a SISO MAP decoder 
in the turbo codes baseband processor of Walton to decode the received data, so as to 
obtain optimum results. 

Regarding claims 42 and 45, Walton in view of Van Nee teaches the claimed 
invention, including using 8-PSK modulation (see col. 53, line 28, col. 46, line 46 of 
Walton, or see col. 4, line 42 of Van Nee), but does not teaches the turbo codes 
baseband processor uses a SISO iterative MAP decoder to decode the received data. 

Berens teaches decoding the turbo codes based on the use of SISO iterative 
MAP decoder (col. 1, lines 27-32, and col. 6, lines 53-54). Therefore, it would have 
been obvious to a person of ordinary skill in the art at the time the invention was made 
to use a SISO iterative MAP decoder in the turbo codes baseband processor of Walton 
to decode the received data, so as to obtain optimum results. 

Regarding claim 44, the selection of the code rate and the constraint length of a 
turbo code encoder is merely a matter of design choice, dictated by the user's 
requirement such as error performance and cost. Specifying the values of the code rate 
and the constraint length of a turbo code encoder/decoder would not present any 
novelty. It would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to select any values for the code rate and constraint length, 
such as the claimed values, in the turbo code encoder/decoder of Walton to meet the 
user's requirement. 
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6. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Walton 
et al. (U.S. Patent No. 6,493,331, "Walton" hereinafter) in view of Van Nee (U.S. Patent 
No. 6,175,550) as applied to claim 1 1 above, and further in view of Cupo et al. (U.S. 
Patent No. 6,377,566, "Cupo" hereinafter). 

Walton in view of Van Nee teaches the claimed invention, but does not teach 
channel hopping. 

However, channel hopping has been long used in radio communication for the 
purpose reducing disturbances. Cupo teaches an OFDM subcarrier hopping method 
(see title, abstract, 150 in Fig. 1A), which has the advantage of reliably carrying 
information even in a selective channel fading environment (col. 1, lines 6-10). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the feature of channel hopping into the 
channel selector, so as to reduce disturbances and thereby to reliably transmit data. 

7. Claims 29, 30 and 41 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Walton et al. (U.S. Patent No. 6,493,331, "Walton" hereinafter) in view of Van Nee 
(U.S. Patent No. 6,175,550) as applied to claim 1 1 above, and further in view of 
Hornsby et al. (U.S. Patent No. 6,396,803, "Hornsby" hereinafter). 

Walton in view of Van Nee teaches the claimed invention, but does not teaches 
that the first bit stream is received from a Media Access Layer and the second bit 
stream is transmitted from a Media Access Layer. 
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However, it is well known in the art that, for network communication, the data 
have to pass through Medium Access Control Layer in order to send/receive the 
information to/from the user. Hornsby teaches an OFDM signal is coupled to a medium 
access controller (41 , 42 in Fig. 2, or 64, 66 in Fig. 3). Therefore, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to 
recognize that a medium access controller is required in the system of Walton/Van Nee 
to receive the first bit stream and to transmit the second bit stream, so as to 
receive/send information to the user. 

8. Claims 43, 46 and 47 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Walton et al. (U.S. Patent No. 6,493,331, "Walton" hereinafter) in view of Van Nee 
(U.S. Patent No. 6,175,550) and Berens et al. (U.S. Patent No. 6,272,183, "Berens" 
hereinafter) as applied to claim 42 above, and further in view of Seki et al. (U.S. Patent 
No. 5,771 ,224, provided by the applicant in the IDS filed 1 1/28/02, "Seki" hereinafter). 

Regarding claim 43, Walton in view of Van Nee and Berens teaches the claimed 
invention, including a guard interval adder coupled to the IFFT processor at the 
transmitter and a guard interval remover at the receiver (1 522A-1 522T in Fig. 1 5 of 
Walton), but does not teaches that the transmitter comprises an IQ modulator and the 
receiver comprises an IQ demodulator. 

However, it is well known an IQ modulator and IQ demodulator are explicitly 
required in a communication system that communicate data with I and Q components 
using radio frequency, because the data need to be converted to/from the radio 
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frequency. Seki teaches an IQ modulator at an OFDM transmitter (16 in Fig. 3) and an 
IQ demodulator at an OFDM receiver (23 in Fig. 4). Therefore, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to 
recognize that there must be an IQ modulator in the up-converter of Walton and an IQ 
demodulator in the down-converter of Walton because the IQ modulator and 
demodulator are explicitly required. 

Regarding claims 46 and 47, an IQ modulator (or demodulator) inherently 
modulates (or demodulates) the data using a sine wave for one of the I and Q 
components and using a cosine wave for the other of the I and Q components. 

9. Claim 48 is rejected under 35 U.S.C. 103(a) as being unpatentable over Walton 
et al. (U.S. Patent No. 6,493,331 , "Walton" hereinafter) in view of Van Nee (U.S. Patent 
No. 6,175,550) and Berens et al. (U.S. Patent No. 6,272,183, "Berens" hereinafter) as 
applied to claim 42 above, and further in view of Hornsby et al. (U.S. Patent No. 
6,396,803, "Hornsby" hereinafter). 

Walton in view of Van Nee and Berens teaches the claimed invention, but does 
not teaches that the first bit stream is received from a Media Access Layer and the 
second bit stream is transmitted from a Media Access Layer. 

However, it is well known in the art that, for network communication, the data 
have to pass through Medium Access Control Layer in order to send/receive the 
information to/from the user. Hornsby teaches an OFDM signal is coupled to a medium 
access controller (41 , 42 in Fig. 2, or 64, 66 in Fig. 3). Therefore, it would have been 
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obvious to a person of ordinary skill in the art at the time the invention was made to 
recognize that a medium access controller is required in the system of Walton/Van Nee 
to receive the first bit stream and to transmit the second bit stream, so as to 
receive/send information to the user. 



10. Applicant's arguments with respect to claims 1 1-48 have been considered but are 
moot in view of the new ground(s) of rejection. In particular, the applicant's concern 
regarding complex IFFT/FFT processor has been addressed. 



1 1 . Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 



Response to Arguments 



Conclusion 



Application/Control Number: 09/681 ,360 Page 1 3 

Art Unit: 2634 

the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Kim et al. (U.S. Patent No. 6,721 ,908) teaches that in order to 
design a turbo encoder, which has optimal performance with respect to various frame 
sizes, many parameters must be considered, such as the amount of memory for the 
component encoders of the turbo encoder (i.e., constraint length K), a plurality of 
generator polynomials and an optimal code rate. It is very difficult to design a turbo 
encoder which has optimal performance through experiments if it is not verified how 
such parameters (generator polynomials and an optimal code rate, etc) affect the 
performance (col. 4, lines 30-39). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chieh M Fan whose telephone number is (703) 305- 
0198. The examiner can normally be reached on Monday-Friday 8:00AM-5:30PM, 
Alternate Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on (703) 305-4714. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 872-9314 
for regular communications and (703) 872-9314 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 305- 
4750. 

Chieh M Fan 
Primary Examiner 
Art Unit 2634 

cmf 

July 15, 2004 



